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COMPLAINT 

Plaintiff Purdue Pharma L.P. ("Purdue"), through its undersigned attorneys, for its 
Complaint against the Honorable John J Doll, in his official capacity as Acting Under Secretary 
of Commerce for Intellectual Property and as Acting Director of the United States Patent and 
Trademark Office (the "Director"), alleges as follows: 



Defendant. 



NATURE OF THE ACTION 

1 . Purdue is the owner of the entire right, title and interest in and to U.S. Patent No. 
7,413,748 ("the '748 patent"), entitled "Transdermal Buprenorphine to Treat Pain in Sickle Cell 
Crisis." The named inventors of U.S. Patent Application No. 10/736,049 ("the '049 application") 
are Bruce E. Reidenberg and Daniel A. Spyker. The '049 application issued as the '748 patent 
on August 19, 2008. A true and correct copy of the '748 patent is attached to this Complaint as 
Exhibit A. 

2. This is an action by Purdue for review of the Director's wrongful determination of 
the patent term adjustment for the '748 patent, set at 537 days, pursuant to 35 U.S.C. § 
154(b)(3)(B). Purdue seeks a judgment, pursuant to 35 U.S.C. § 154(b)(4)(A), that the patent 
term adjustment for the '748 patent be changed from 537 days to 678 days. 

3. This action arises under 35 U.S.C. § 154(b)(4)(A) and the Administrative 
Procedure Act, 5 U.S.C. §§ 701-706. 

THE PARTIES 

4. Purdue is a limited partnership organized under the laws of Delaware, with its 
principal place of business at One Stamford Forum, 201 Tresser Boulevard, Stamford, 
Connecticut 06901. 

5. The Director is responsible for superintending or performing all duties required 
by law with respect to the granting and issuing of patents and is designated by statute as the 
official responsible for determining the period of patent term adjustments under 35 U.S.C. § 154. 
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JURISDICTION AND VENUE 

6. This Court has subject matter jurisdiction over this action and is authorized to 
issue the requested relief pursuant to 28 U.S.C. §§ 1331, 1338(a) and 1361; 35 U.S.C. 
§ 154(b)(4)(A) and 5 U.S.C. §§ 701-706. 

7. Venue is proper in this district pursuant to 35 U.S.C. § 154(b)(4)(A). 

8. This Complaint is timely filed within 180 days of the grant of the '748 patent in 
accordance with 35 U.S.C. § 154(b)(4)(A). 

LEGAL FRAMEWORK FOR 
CALCULATING PATENT TERM ADJUSTMENTS 

9. Section 154 of title 35 of the United States Code requires the Director of the 
USPTO to grant a patent term adjustment in accordance with the provisions of section 154(b). 
35 U.S.C. § 154(b)(3)(D) states that "[fjhe Director shall proceed to grant the patent after 
completion of the Director's determination of a patent term adjustment under the procedures 
established under this subsection, notwithstanding any appeal taken by the applicant of such 
determination." 

10. In calculating the patent term adjustment, the Director is required to take into 
account United States Patent and Trademark Office ("USPTO") delays under 35 U.S.C. 
§ 154(b)(1), any overlapping periods in the USPTO delays under 35 U.S.C. § 154(b)(2)(A) and 
any applicant delays under 35 U.S.C. § 154(b)(2)(C). 

11. Under 35 U.S.C. § 154(b)(4)(A), "[a]n applicant dissatisfied with a determination 
made by the Director under paragraph (3) shall have remedy by a civil action against the Director 
filed in the United States District Court for the District of Columbia within 180 days after the 
grant of the patent. Chapter 7 of title 5 shall apply to such action." 
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CLAIM FOR RELIEF 

12. The allegations of paragraphs 1-11 above are repeated and re-alleged as if set 
forth fully herein. 

A, The Director's Inaccurate Calculation For The Patent Term Adjustments. 

13. The patent term adjustment for the '748 patent, as determined by the Director 
under 35 U.S.C. § 154(b) and stated on the face of the c 748 patent, is 537 days. See Exhibit A at 
1. The Director's determination of the 537-day patent term adjustment is wrong because the 
Director ignored the requirement set forth in 35 U.S.C. § 154(b)(1)(B) that required him to 
account properly for the delays that occurred from the date that was three years after the actual 
filing date of the '049 application to the date that the '748 patent issued, not including the period 
of time following a Request for Continued Examination ("RCE"). 

B. The Correct Calculation For The Patent Term Adjustments. 

14. The correct patent term adjustment for the '748 patent is 678 days. The '049 
application was filed on December 15, 2003, and later issued as the '748 patent on 
August 19, 2008. An RCE of the '049 application was filed on March 6, 2008. 

L The "A Delay Period" 

15. Under 35 U.S.C. § 154(b)(1)(A), the number of days attributable to the USPTO 
examination delay ("A Delay") is 682 days due to the USPTO's failure to adhere to 35 U.S.C. 
3132 and mail an office action within 14 months of the actual filing date of the '049 application. 
In this case, the A Delay period consists of the 682 days from February 15, 2005 (14 months 
after the actual filing date of the '049 application) to December 29, 2006 (the mailing date of the 
First Office Action). 
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2 The "B Delay Period" 

16. Under 35 U.S.C. § 154(b)(1)(B), Purdue is entitled to an additional adjustment of 
the term of the '748 patent for the number of days attributable to the USPTO's "failure ... to 
issue a patent within three years after the actual filing date of the application," but not including 
"any time consumed by continued examination of the application requested by the applicant 
under section 132(b)" ("B Delay"). The B Delay period consists of the period commencing 
December 15, 2006 (three years after the actual filing date of the '049 application) until the issue 
date of the '748 patent, excluding the period between March 6, 2008 (the filing date of the RCE) 
and August 19, 2008 (the issue date of the '748 patent). The B Delay is 447 days. 

3. Appropriate Deductions and Limitations 

17. Under 35 U.S.C. § 154(b)(2)(C), the number of days of applicant delay is 145 

days. 

18. 35 U.S.C. § 154(b)(1)(B) states that "to the extent . . . periods of delay attributable 
to grounds specified in paragraph [154(b)(1)] overlap, the period of any adjustment granted 
under this subsection shall not exceed the actual number of days the issuance of the patent was 
delayed." For the '748 patent, the A Delay period overlaps with the B Delay period by 14 days. 
Therefore, the 14 days overlap period should be excluded from the determination of patent term 
adjustment for the '748 patent. 

19. 35 U.S.C. § 154(b)(2)(B) states that "[n]o patent the term of which has been 
disclaimed beyond a specified date may be adjusted under this section beyond the expiration date 
specified in the disclaimer." The '748 patent is subject to a terminal disclaimer over U.S. Patent 
No. 7,270,830 ("the '830 patent"), which is set to expire 20 years from the actual filing date of 
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December 15, 2003, and extended by a patent term adjustment of 678 days. Thus, the patent 
term adjustment of the '748 patent cannot be greater than 678 days. 
4, Applying the Formula Correctly 

20. The patent term adjustment under 35 U.S.C. § 154(b)(1) is the sum of the "A 
Delay" and "B Delay' 1 (682 + 447 = 1129) reduced by the number of days for applicant delay 
(145 days) and overlap days (14 days) (1129 - 159 = 970). However, due to the terminal 
disclaimer over the '830 patent under 35 U.S.C. § 154(b)(2)(B), the patent term adjustment of 
the c 748 patent cannot be greater than 678 days. 

21. Accordingly, the correct patent term adjustment for the '748 patent under 35 

U.S.C. § 154(b)(1) and (2) is 678 days. Purdue should receive an additional 141 days of patent 

term adjustment for a net adjustment of 678 days (537 + 141 = 678). 

J. The Director's Calculations Ignore This Court's Pronouncements On The 
Correct Way to Calculate Patent Term Adjustments. 

22. The Director's determination that the period of patent term adjustment for the 
'748 patent is only 537 days conflicts with this Court's judgment in Wyeth v. Dudas, 580 
F.Supp.2d 138 (D.D.C. 2008). The Director erred in the determination of patent term adjustment 
by only considering the greater of Delay A and Delay B, rather than adding Delay A and Delay 
B together and subtracting the period of overlap. 

23. In Wyeth, this Court explained the proper construction of the provisions of 35 
U.S.C. § 154(b) for patent term adjustment. In accordance with Wyeth, the patent term 
adjustment for the '748 patent is properly determined to be 678 days, as set out above. 

24. The Director's determination that the '748 patent is entitled to only 537 days of 
patent term adjustment is arbitrary, capricious, an abuse of discretion, or otherwise not in 
accordance with the law and in excess of statutory jurisdiction, authority, or limitation. 
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PRAYER FOR RELIEF 

WHEREFORE, Plaintiff Purdue respectfully prays that this Court: 

A. Issue an Order changing the period of patent term adjustment for the '748 patent 
from 537 days to 678 days, and requiring the Defendant to alter the term of the '748 patent to 
reflect the 678-day patent term adjustment; and 

B. Award Plaintiff Purdue any further relief that this Court may deem appropriate. 

Respectfully submitted, 
PURDUE PHARMA L.P. 



Date: February 17, 2009 



By: 



Of Counsel: 

John M. Covert (D.C. Bar No. 471495) 
Sterne, Kessler, Goldstein & Fox pllc 
1 100 New York Avenue, NW 
Washington, D.C. 20005-3934 
(202) 371-2600 




Mark Fox Even's (D^Bar No. 343723) 
Byron L. Pickard (&C. Bar No. 499545) 
W. Blake Coblentz (D.C. Bar No. 502474) 
Sterne, Kessler, Goldstein & Fox pllc 
1 100 New York Avenue, NW 
Washington, D.C. 20005-3934 
(202) 371-2600 
Attorneys for Plaintiff 
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ABSTRACT 



A specific dosage regimen of buprenorphine achieves pain 
relief from painful episodes due to sickle cell disease. The 
dosage regimen comprises administering to a patient in need 
of pain relief from sickle cell disease at least one BTDS 
transdermal patch. Alternatively, the dosing regimen com- 
prises adniinistering to the patient (1) a first buprenorphine- 
containing transdermal dosage form for a first dosing period; 
(2) administering to the patient a second buprenorphine-con- 
taining transdermal dosage form for a second dosing period, 
where the second dosage form comprises the same dosage of 
buprenorphine as, or a greater dosage of buprenorphine than, 
the first dosage form; and (3) administering to the patient a 
third buprenorphine-containing transdermal dosage form for 
a third dosing period, where the third dosage form comprises 
a greater dosage of buprenorphine than the second dosage 
form. 

60 Claims, No Drawings 
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TRANSDERMAL BUPRENORPHINE TO 
TREAT PAIN IN SICKLE CELL CRISIS 

This application claims the benefit of U.S. provisional 
application No. 60/433,208, filed Dec. 13, 2002, which is 
incorporated by reference herein in its entirety. 

FIELD OF THE INVENTION 

The present invention relates to the treatment of pain symp- 
toms associated with sickle cell disease. In particular, the 
invention relates to a method of treating pain associated with 
these conditions by administering a series of buprenorphine 
transdermal dosage forms. 

BACKGROUND OF THE INVENTION 

Sickle cell disease a hemolytic disorder, which affects, in 
its most severe form, approximately 80,000 patients in the 
United States (see, for example, D. L. Rucknagel, in R. D. 
Levere, Ed., Sickle Cell Anemia and Other Hemoglobinopa- 
thies, Academic Press, New York, 1975, p. 1). Sickle cell 
disorders are inherited disorders of the haemoglobin (Hb) in 
the red blood cells. It includes Sickle Cell Anemia (Hb SS), 
Hemoglobin SC Disease (Hb SC) and Sickle Beta Thalas- 
saemia (Hb Beta-Thai). Of these, the most common and 
severe is sickle cell anemia. 

Sickle cell anemia is caused by a single mutation in the 
hemoglobin molecule; p6 glutamic acid in normal adult 
hemoglobin A is changed to valine in sickle hemoglobin S 
(Ingram, Nature 1956, 178:792-794). Hemoglobin S has a 
markedly decreased solubility in the deoxygenated state 
when compared to that of hemoglobin A. Therefore, upon 
deoxygenation, hemoglobin S molecules within the erythro- 
cyte tend to aggregate and form helical fibers that cause the 
red cell to assume a variety of irregular shapes, most com- 
monly in the sickled form. After repeated cycles of oxygen- 
ation and deoxygenation, the sickle cell in the circulation 
becomes rigid and no longer can squeeze through the small 
capillaries in tissues, resulting in delivery of insufficient oxy- 
gen and nutrients to the organ, which eventually leads to local 
tissue necrosis. The prolonged blockage of microvascular 
circulation and the subsequent induction of tissue necrosis 
lead to various symptoms of sickle cell anemia, including 
painful crises of va so -occlusion. 

Hemoglobin SC disease (Hb SC) and Sickle Beta-Thai as- 
saemia (Hb S-Thal) occur when someone inherits sickle 
hemoglobin (Hb S) from one of their parents and either hemo- 
globin C or Beta-Thalassaemia from the other parent. The 
symptoms of these two conditions are often similar to, but 
usually less severe than, those of sickle cell anemia. 

For most patients, sickle cell anemia does not cause 
chronic pain. However, most sickle cell anemia patients suf- 
fer from sporadic and recurrent episodes that are referred to as 
painful episodes. Painful episodes typically involve blockade 
of capillaries and prevention of blood flow into a tissue, which 
becomes starved of oxygen and glucose. During such crises, 
a sickle cell (SC) patient will usually experience severe pain 
at one or more locations, which frequently vary between 
patients. It is not uncommon for a joint or joints to become 
swollen and sore. By far the most common type of crisis is the 
infarctive or painful crisis, characterized by severe skeletal 
pain which may persist for several days or even weeks. In 
addition, or alternatively, the patient may suffer from either 
sharp or diffuse pain in the abdomen, which is presumed to be 
due to ischemic conditions in one or more organs. 
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Most sickle cell patients usually suffer several painful epi- 
sodes per year. The patient usually must be hospitalized for 
parenteral opioid analgesia, restricted to bedrest with little or 
no exertion to prevent pathological fracture of potentially 

5 infarcted bone, and treated with a variety of drugs, including 
potent analgesics, such as morphine, codeine, and meperidine 
(also known as Demerol™), and by broad-spectrum antibi- 
otics, both to help control any infections that may be contrib- 
uting to the crises, and to help prevent or reduce additional 

10 infections in tissues or organs that are weakened by the 
ischemic crisis. Among hospitalizations including the diag- 
nosis of sickle cell disease, 25% of patients are less than 15 
years old. 

The physiological damage and increased morbidity and 

1 5 mortality caused by sickle cell anemia has been studied exten- 
sively (Piatt et al., NEJM 1994, 3 30:1639-1644). Briefly, 
among young children, dactylitis is common, due to ischemic 
necrosis of the small bones and cartilages of the hands and 
feet, and acute abdominal pain is often caused by accumulat- 

20 ing damage to the spleen. Acute abdominal pain can also be 
due to spleen, liver or kidney infarction, or the pain can be 
simply associated with hematuria. 

A treatment for sickle cell anemia that has shown benefit 
involves a compound called hydroxyurea. In some patients, 

25 this compound can reduce the frequency, but not the severity, 
of sickle cell crises, presumably due to an ability to increase 
the expression levels of fetal hemoglobin genes. However, 
this treatment has only limited utility; many patients on 
hydroxyurea still experience recurrent painful episodes, and 

30 it is not effective in treating those episodes. 

While several innovative pharmacologic approaches to 
analgesia in this setting have been suggested, including Nal- 
buphine (Woods et al., J Assoc Acad Minor Phys 1990, 1 (3): 
90-2); epidural bupivicaine and intravenous fentanyl (Yaster 

35 et al. Pediatrics 1994, 93(2):310-5); high dose methylpred- 
nisolone and morphine (Griffin et al., N Engl J Med 1994; 
330:733-7); and Piroxicam (Eke et al., Tropical Medicine and 
International Health 2000, 5:81-84), there is still a need for 
improved modalities of analgesic care of sickle cell disease 

40 (Yaster et ah, Peditr Clin North Am 2000; 47: 699-710). 

There remains a need for safe and effective methods of pain 
management for sickle cell patients, including pediatric 
patients. These and other objects of the invention will become 
more apparent through the following summary, drawings, and 

45 description of the preferred embodiments. 

SUMMARY OF THE INVENTION 

The present invention provides specific dosage regimens of 

so buprenorphine that enables effective analgesia or pain relief 
from painful episodes due to sickle cell disease. 

Accordingly, the invention provides a method of treating a 
painful episode due to sickle cell disease in a patient by 
administering a buprenorphine transdermal system (BIDS). 

55 Preferably, the transdermal system is administered within two 
days after the onset of the painful episode. The administering 
of the BTDS preferably results in a reduction of the pain 
experienced by the patient by at least 1 point on an 1 1 point 
pain scale, such as a Likert-type pain scale. The BTDS can be 

60 removed, for example, 7 days after administration. In a p 
articular embodiment, the BTDS is BTDS 5. The BTDS can 
be a single patch for the duration of the entire episode, or a 
single dose for one or more seven-day periods, or, if more 
than one BTDS is used, a change in dose with each new 

65 BTDS. 

The invention also provides a method of treating painful 
episodes due to sickle cell disease in a patient comprising 
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administering to the patient: (1) a first buprenorphine-con- In addition, the concentrations of buprenorphine provided 

taining transdermal dosage form for a first dosing period; (2) by BTDS do not induce an opioid blockade, thereby allowing 

a second buprenorphine-containing transdermal dosage form transdermal administration of buprenorphine to be started 

for a second dosing period, the second dosage form compris- while the patient is still receiving parenteral opioid medica- 

mgmesameorgreaterdosageofbuprenorphinethanthefirst 5 ti on> wi1ilout interfering with analgesic effect Typically 

dosage form; and (3) a third buprenorphine-containing trans- sick i e cell patients suffering from a painful episode are given 

dermal dosage form for a third dosingperiod, the third dosage an opjojd ^ as morph i ne orhydromorphone intravenously 

formcompnsingthesameorgreaterdosageofbuprenorphine after arriving in the E.R. According to the invention, such an 

than the second dosage form. j v treatment could be tapered off, starting at day 2 or 3 after 

Preferably, the first and second dosing periods are each at io hospitalization, while at the same time initiating BTDS 

least 2 days. Preferably, the third dosing period is at least 5 therapy. Thus, the use of transdermal delivery of buprenor- 

days. In a specific embodiment, the first dosage form com- phine can be especially advantageous both as adjuvant pain 

prises 5 mg of buprenorphine. In another embodiment, the therapy in the acute pain phase, and as a more definitive 

second dosage form comprises 10 mg of buprenorphine. In therapy as the initial pain wanes. 

other embodiments, the third dosage form comprises 20, 30, 15 ^ metnod of ^ invention comprises administering to 

or 40 mg of buprenorphine. Optionally, the method of the foe patie nt an analgesically effective amount of buprenor- 

mvent,on forther comprises a fourth dosage period at least p M n e ma transdermal dosage regimen including attest one 

once afterthe thud dosing period until pam relief is achieved. ^ leve , of buprenorphine preferably via BTDS. As used 

P „™ d embodiment is where the first dosage com- hereinj « BXDS « means "Buprenorphine Transdermal Sys- 

pnses BTDS 5 for a dosing period of 3 days, the second 20 ^ and «gjps X » whereia «x» is a number ^ 

dosage comprises BTDS lOforadosmgperiodof 3 days, and zero , means a transdermal dosage form containingX milli- 

a third dosage comprises BTDS 20 for a dosing period of 7 ^ of buprenorphine. Thus, for example, "BTDS 5" con- 

?rT n^r?" Z * 5°^ - a™ f toins 5 m « *>"P«norphine. Preferably, a BTDS contains 

BTOS 10 or BTDS 20 is administered at least once after me buprenorphine in the form of a base or a salt, more preferably 

third dosage period every 7 days. 25 i„ the form of a base. 

The invention also provides for a method of treating a As discussed below, the invention provides kits containing 

painful episode due to sickle eel anemia m a patient com- the desired dosage series. Suchldts may be used m a specifc 

pnsmgatotermgmtrave^ ^ of ^ , ^ wh ^ ^ 

amount of an opio.d for an initid part of the pamfbl episode; described in terms of administration of a "series of transder- 

and administering to the patient at least one BIDS for the ^ ^ forms comprising at least one dose level of 

rounder of the pauifulqj.sode, while .reducmg&e amount buprenorphine". A specific dosing regimen involves the 

f ,^° ld ^ IMmStered ^™^ ™™Uy- ™- apphcation of BTDS 5 for three dly^TDS 10 for three 

^K^Tnw wLTr^- ^Tri^,' ^ 3 T* h ^,andBTDS20forsevendays.Altematively,BTDS5or 

embrimie^aUeastoneBTreisaBTO^ 10 may be worn for seven days, 

embodiment, at least one BTDS comprises a BTDS 5 for 3 35 _ . . . . ... 

days; a BTDS 10 for 3 days; and a BTDS 20 for 7 days. The ??? ^f? m * e ^ eaX . mven0on ,s classified as having 

opioidadministeredduringthe initial part ofthe episode may !jackle cell disease and havmg pam as a result of the disorder, 

be selected from, but is not limited to, buprenorphine, mor- These pabeats mclude but are not limited to those with sickle 

phine, hydromorphone, oxycodon, tramadol, oxymorphone, anenua ' hemoglobin SC disease or hemoglobin S-0- 

dihydrocodein, and hydrocodon. 40 thalassem ' 8 ' As used herem term "sickle cell disease", 

, . . .. _ . _ . , used interchangeably with the term "sickle cell disorder", 

hi particular embodiments, the patient suffering from refer6 10 a variety of clinical problems attendant upon sickle 

sickle cell disease is pediatric or adtih. Conditions where ce „ ^ ^try in those subjects who arehomozy- 

P^eP^ 0 ^** tos.clde«Um^incJlude,but gotes fo r u»e sickle cell substitution in hemoglobin. Among 

are not limited to sickle cell anemia, nemoglobin SC disease ^ constitutional manifestations included in The term sickle 

orhemogfobinS-p-Uialassemia^The transdermal admimstra- ce „ are de]ay of ^ h ^ development; m 

m ^ P \ ' t T Sd T al .*^fJ tthC ^ P rf Creased tendency to develop serious infections, p^rticu arly 

ably a mflusion^ventiimsdermal systen^ Alternatively, the ^ t0 pneumococcus; marked impairment of splenic 

transdermidadinmistrahon can be produced by a transdermal function, preventing effective clearance^ cumulating bacte- 

system selected from a topical gel, a lotion, an ointment, a ria> wi*,^* infarcts and eventual destruction ^splenic 

transmural system, a transmucosal device, and an .onto- ussue . aj so mchlded m the term "sickle cell disease" are 

phoretic delivery system. acnte ^fc^ of muscu ]oskeletal pain, which affect prima- 
rily the lumbar spine, abdomen, and femoral shaft, and which 

DETAILED DESCRIPTION OF THE INVENTION are similar in mechanism and in severity to the bends. In 

55 adults, such attacks commonly manifest as mild or moderate 

The present invention provides a method of achieving bouts of short duration every few weeks or months, inter- 
effective treatment of pain in a patient having sickle cell spersed with agonizing attacks lasting 5 to 7 days that strike 
anemia in need of such treatment quickly, while minimizing on average about once a year. Among events known to trigger 
certain adverse effects. In addition, the invention provides a such crises are acidosis, hypoxia and dehydration, all of 
treatment regimen for an extended time period to address the ^ which potentiate intracellular polymerization of HbS (J. H. 
fact that a sickle cell pain episode usually lasts longer than the Jandl, Blood: Textbook of Hematology, 2nd Ed., Little, 
indicated period for many standard treatments with patient- Brown and Company, Boston, 1996, pages 544-545). 
controlled parenteral analgesia. In me context of the invention me term "patient" may apply 

The invention is based, in part, on the discovery that trans- to pediatric patients as well as adults. "A "pediatric" patient or 

dermal administration of buprenorphine results in blood con- 65 "child*' as used herein refers to a person in the age group 

centrations of buprenorphine that are useful in treating pain- ranging from birth to sixteen years, including age groups 

ful episodes of sickle cell disease. often called neonates, infants, and adolescents. 
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The patient may be on additional medication to further 
decrease pain. Such medications include, but are not limited 
to parenteral, oral or rectal opioids, both mu agonist and 
partial or mixed agonist/antagonist opioids. As used herein, 
an "opioid" includes, but is not limited to, buprenorphine, 
morphine, hydromorphone, oxycodon, tramadol, oxymor- 
phone, dihydrocodein, and hydrocodon. In addition, non ste- 
roidal anti-inflammatory drugs (NSA1DS such as ibuprofen 
and aspirin) and acetominophen can be given to supplement 
the opioids. The present invention may be used to supplant 
existing medications, thereby reducing the need for other 
types of medication. 

As used herein, the term "ischemic crises'* refers to these 
sporadic, recurrent crises which occur in the normal course of 
sickle cell disease; such references do not relate to any other 
type of ischemic crisis, such as a stroke or heart attack. 

An "analgesically effective" amount of an analgesic agent 
means an amount of agent capable of lowering the level of 
pain experienced by a patient. The level of pain experienced 
by a patient can be assessed by use of a visual analog scale 
(VAS) or a Likert-type scale. A VAS is a straight line with one 
end of the line representing no pain and the other end of the 
line representing the worst imaginable pain. Patients are 
asked to mark on the line where they considered their pain to 
be at each time point, and the length from no pain to the mark 
can be related to the length of the full scale. A Likert-type 
scale is a rating scale, usually in the range of 1 to 5, based on 
degrees of agreement or disagreement to statements. A simi- 
lar type of scale, although based on an 1 1 point scale (ranging 
from 0 to 1 0) can also be used. Such pain scales can be applied 
to visualize an alteration of the level of pain a patient expe- 
riences during treatment, e.g., a reduction of the level of pain 
a patient or a population of patients experiences before and 
after initiation of a pain therapy. 

Buprenorphine 

The present invention relates to buprenorphine or a phar- 
maceutically acceptable salt, ether derivative, ester deriva- 
tive, acid derivative, enantiomer, diasteriomer, racemate, 
polymorph, or solvate thereof. Pharmacologically, buprenor- 
phine is an opioid partial agonist and shares many of the 
actions, such as analgesia, of opioid agonists. Partial agonists, 
generally, include compounds with affinity for a receptor, but 
unlike full agonists, elicit only a small degree of the pharma- 
cological effect, even if a high proportion of receptors are 
occupied by the compound. A "ceiling effect" to analgesia 
(i.e., no additional analgesia with increasing dose) is well 
documented with respect to buprenorphine in many animal 
models. It is highly lipophilic and dissociates slowly from 
opioid receptors. Buprenorphine is considered in the art to be 
a partial agonist at u opioid receptors in the central nervous 
system ("CNS") and peripheral tissues. It is further thought 
that buprenorphine binds with high affinity to u, and k , recep- 
tors, and, with lower affinity, to 6 receptors. The intrinsic 
agonist activity at the k receptor seems to be limited and most 
evidence suggests that buprenorphine has antagonist activity 
at k receptors. The lack of x agonism accounts for buprenor- 
phine* s freedom from the dysphoric and psychotomimetic 
effects often seen with agonist/antagonist drugs. Other stud- 
ies suggest that the opioid antagonist effects ofbuprenorphine 
may be mediated via an interaction with 6 opioid receptors. 

It is known in the art that buprenorphine binds slowly with, 
and dissociates slowly from, the u. receptor. The high affinity 
ofbuprenorphine for the u receptor and its slow binding to, 
and dissociation from, the receptor is thought to possibly 
account for the prolonged duration of analgesia, and in part, 
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for the limited physical dependence potential observed with 
the drug. The high affinity binding may also account for the 
fact that buprenorphine can block the u agonist effects of 
other administered opioids. 

5 Buprenorphine has been shown to be effective to control 
pain in a wide range of patients when delivered by a number 
of different routes of administration, including intravenously, 
epidurally, intrathecally, or sublingually in both young and 
elderly patients (Inagaki et a!., Anesth Analg 1996, 83:530- 

10 536; Brema et al., Int J Clin Pharmacol Res 1996, 16:109- 
116; Capogna et al., Anaesthesia 1988, 43:128-130; Adrian- 
ensen et al., Acta Anaesthesiol Belg 1 985, 36:33-40; Tauzin- 
Finet al., Eur J Anaesthesiol 1998, 15:147-152; Nasar etal., 
Curr Med Res Opin 1986, 10:251-255). 

1 5 Like other opioid a gonists, buprenorphine produces dose- 
related analgesia. The exact mechanism has not been fully 
explained, but analgesia appears to result from a high affinity 
ofbuprenorphine for p and possibly K. opioid receptors in the 
central nervous system. The drug may also alter the pain 

20 threshold (threshold of afferent nerve endings to noxious 
stimuli). On a weight basis, the . analgesic potency of 
parenteral buprenorphine appears to be about 25 to about 50 
times that of parenteral morphine, about 200 times that of 
pentazocine, and about 600 times that of meperidine. 

25 

Salts and Derivatives 

Various pharmaceutically acceptable salts, ether deriva- 
tives, ester derivatives, acid derivatives, and aqueous solubil- 

30 ity altering derivatives of the active compound also are 
encompassed by the present invention. The present invention 
further includes all individual enantiomers, diastereomers, 
racemates, and other isomers of the compound The invention 
also includes all polymorphs and solvates, such as hydrates 

35 and those formed with organic solvents, of this compound. 
Such isomers, polymorphs, and solvates may be prepared by 
methods known in the art, such as by regiospecific and/or 
enantioselective synthesis and resolution, based on the dis- 
closure provided herein. 

40 Suitable salts of the compound include, but are not limited 
to, acid addition salts, such as those made with hydrochloric, 
hydrobromic, hydroiodic, perchloric, sulfuric, nitric, phos- 
phoric, acetic, propionic, glycolic, lactic pyruvic, malonic, 
succinic, maleic, fumaric, malic, tartaric, citric, benzoic, car- 

45 bonic cinnamic, mandelic, methanesulfonic, ethanesulfonic, 
hydroxyethanesulfonic, benezenesulfonic, p -toluene sul- 
fonic, cyclohexanesulfamic, salicyclic, p-aminosalicylic, 
2-phenoxybenzoic, and 2-acetoxybenzoic acid; salts made 
with saccharin; alkali metal salts, such as sodium and potas- 

50 shim salts; alkaline earth metal salts, such as calcium and 
magnesium salts; and salts formed with organic or inorganic 
ligands, such as quaternary ammonium salts. 

Additional suitable salts include, but are not limited to, 
acetate, benzenesulfonate, benzoate, bicarbonate, bisulfate, 

55 bitartrate, borate, bromide, calcium edetate, camsylate, car- 
bonate, chloride, clavulanate, citrate, dihydrochloride, ede- 
tate, edisylate, estolate, esylate, fumarate, gluceptate, glucon- 
ate, glutamate, glycollylarsanilate, hexylresorcinate, 
hydrabamine, hydrobromide, hydrochloride, hydro xynaph- 

$0 thoate, iodide, isothionate, lactate, lactobionate, laurate, 
malate, maleate, mandelate, mesylate, methylbromide, meth- 
ylnitrate, methylsulfate, mucate, napsylate, nitrate, N-meth- 
ylglucamine ammonium salt, oleate, pamoate (embonate), 
palmitate, pantothenate, phosphate/diphosphate, polygalac- 

65 turonate, salicylate, stearate, sulfate, subacetate, succinate, 
tannate, tartrate, teoclate, tosylate, triethiodide and valerate 
salts of the compound of the present invention. 
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The present invention includes prodrugs of the compound 
of the present invention. Prodrugs include, but are not limited 
to, functional derivatives of buprenorphine that are readily 
convertible in vivo into buprenorphine. Conventional proce- 
dures for the selection and preparation of suitable prodrug 5 
derivatives are described, for example, in "Design of Pro- 
drugs", ed. H. Bundgaard, Elsevier, 1985. 

Transdermal Dosage Forms 

10 

Transdermal dosage forms are convenient dosage forms 
for delivering many different active therapeutically effective 
agents, including but not limited to analgesics, such as for 
example, opioid analgesics. Typical opioid analgesics 
include, but are not limited to, fentanyl, buprenorphine, etor- 15 
phines, and other high potency narcotics. Transdermal dosage 
forms are particularly useful for timed release and sustained 
release of active agents. 

Transdermal dosage forms may be classified into transder- 
mal dosage articles and transdermal dosage compositions. 20 
The most common transdermal dosage article is a diffusion- 
driven transdermal system (transdermal patch) using either a 
fluid reservoir or a drug-in-adhesive matrix system. Transder- 
mal dosage compositions include, but are not limited to, 
topical gels, lotions, ointments, transmucosal systems and 25 
devices, and iontophoretic (electrical diffusion) delivery sys- 
tems. Preferably, the transdermal dosage form is a transder- 
mal patch. 

Transdermal patch dosage forms used in accordance with 
the invention preferably include a backing layer made of 30 
pharmaceutical ly acceptable material which is impermeable 
to the buprenorphine. The backing layer preferably serves as 
a protective cover for the active agent, e.g. buprenorphine and 
may also provide a support function. Examples of materials, 
suitable for making the backing layer are films of high and 35 
low density polyethylene, polypropylene, polyvinylchloride, 
polyurethane, polyesters such as poly(ethylene phthalate), 
metal foils, metal foil laminates of such suitable polymer 
films, textile fabrics, if the components of the reservoir cannot 
penetrate the fabric due to their physical properties and the 40 
like. Preferably, the materials used for the backing layer are 
laminates of such polymer films with a metal foil such as 
aluminum foil. The backing layer can be any appropriate 
thickness which will provide the desired protective and sup- 
port functions. A suitable thickness will be from about 10 to 45 
about 200 microns. Desirable materials and thickness will be 
apparent to the skilled artisan. 

In certain preferred embodiments, the transdermal dosage 
forms used in accordance with the invention contain a poly- 
mer matrix layer. Generally, the polymers used to form the 50 
biologically acceptable polymer matrix are those capable of 
forming thin walls pr coatings through which pharmaceuti- 
cals can pass at a controlled rate. A non-limiting list of exem- 
plary materials for inclusion in the polymer matrix includes 
polyethylene, polypropylene, ethylene/propylene copoly- 55 
mers, ethylene/ethylacrylate copolymers, ethylenevinyl 
acetate copolymers, silicones, rubber, rubber-like synthetic 
homo-, co- or block polymers, polyacrylic esters and the 
copolymers thereof, polyurethanes, polyisobutylene, chlori- 
nated polyethylene, polyvinylchloride, vinyl chloride-vinyl 60 
acetate copolymer, polymethacrylate polymer (hydrogel), 
polyvinylidene chloride, polyethylene terephthalate), ethyl- 
ene-vinyl alcohol copolymer, ethylene-vinyloxyethanol 
copolymer, silicones including silicone copolymers such as 
polysiloxane-polymethacrylate copolymers, cellulose poly- 65 
mers (e.g., ethyl cellulose, and cellulose esters), polycarbon- 
ates, polytetrafluoroethylene and mixtures thereof. Exem- 
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plary materials for inclusion in the polymer matrix layer are 
silicone elastomers of the general polydimethylsiloxane 
structures, (e.g., silicone polymers). Preferred silicone poly- 
mers cross-link and are pharmaceutically acceptable. Other 
preferred materials for inclusion in the polymer matrix layer 
include: silicone polymers that are cross-linkable copolymers 
having dimethyl and/or dimethylvinyl siloxane units which 
can be crosslinked using a suitable peroxide catalyst. Also 
preferred are those polymers consisting of block copolymers 
based on styrene and 1,3-dienes (particularly linear styrene- 
isoprene-block copolymers of styrene-butadiene-block 
copolymers), polyisobutylenes, polymers based on acrylate 
and/or methacrylate. 

The polymer matrix layer may optionally include a phar- 
maceutically acceptable crosslinking agent. Suitable 
crosslinking agents include, e.g., tetrapropoxy silane. Pre- 
ferred transdermal delivery systems used in accordance with 
the methods of the present invention include an adhesive layer 
to affix the dosage form to the skin of the patient for a desired 
period of administration, e.g., about 2 to about 8 days. If the 
adhesive layer of the dosage form fails to provide adhesion for 
the desired period of time, it is possible to maintain contact 
between the dosage form with the skin by, for instance, affix- 
ing the dosage form to the skin of the patient with an adhesive 
tape, e.g., surgical tape. Adhesion of the dosage form to the 
skin of the patient can be achieved solely by the adhesive 
layer of the dosage form or in connection with a peripheral 
adhesive source, such as surgical tape, but the dosage form 
should preferably be adhered to the patient's skin for the 
requisite administration period. 

The adhesive layer preferably includes using any adhesive 
known in the art that is pharmaceutically compatible with the 
dosage form and preferably hypoallergenic, such as poly- 
acrylic adhesive polymers, acrylate copolymers (e.g., poly- 
acrylate) and polyisobutylene adhesive polymers. In other 
preferred embodiments of the invention, the adhesive is a 
pressure-sensitive contact adhesive, which is preferably 
hypoallergenic. 

The transdermal dosage forms which can be used in accor- 
dance with the present invention may optionally include a 
permeation enhancing agent Permeation enhancing agents 
are compounds which promote penetration and/or absorption 
of the buprenorphine into the blood stream of the patient. A 
non-limiting list of permeation enhancing agents includes 
polyethylene glycols, surfactants, and the like. 

Alternatively, permeation of buprenorphine may be 
enhanced by occlusion of the dosage form after application to 
the desired site on the patient with, e.g. an occlusive bandage. 
Permeation may also be enhanced by removing hair from the 
application site by, e.g. clipping, shaving or use of a depila- 
tory agent. Another permeation enhancer is heat. It is thought 
that heat enhancement can be induced by, among other things, 
using a radiating heat form, such as an infrared lamp, onto the 
application site after application of the transdermal dosage 
form. Other means of enhancing permeation of buprenor- 
phine such as the use of iontophoretic means are also con- 
templated to be within the scope of the present invention. 

A preferred transdermal dosage form which may be used in 
accordance with the present invention includes a non-perme- 
able backing layer made, for example, of polyester; an adhe- 
sive layer made, for example of a polyacrylate; and a matrix 
containing the buprenorphine and other desirable pharmaceu- 
tical aids such as softeners, permeability enhancers, viscosity 
agents and the like. 

The active agent, buprenorphine, may be included in the 
device in a drug reservoir, drug matrix or drug/adhesive layer. 
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This area of the patch, and the amount of active per unit area 
determine the limit dose, as one of ordinary skill in the art can 
readily determine. 

Certain preferred transdermal delivery systems also 
include a softening agent. Suitable softening agents include 
higher alcohols such as dodecanol, undecanol, octanol, esters 
of carboxylic acids, wherein the alcohol component may also 
be a polyethoxylated alcohol, diesters of dicarboxylic acids, 
such as di-n-butyladiapate, and triglycerides particularly 
medium-chain triglycerides of the caprylic/capric acids or 
coconut oil, have proved to be particularly suitable. Further 
examples of suitable softeners are multivalent alcohols, for 
example, levulinic acid, cocprylic acids glycerol and 1,2- 
propanediol which can also be etherified by polyethylene 
glycols. 

A buprenorphine solvent may also be included in the trans- 
dermal delivery systems of the present invention. Preferably, 
the solvents dissolve the buprenorphine to a sufficient extent 
thereby avoiding complete salt formation. A non-limiting list 
of suitable solvents include those with at least one acidic 
group. Particularly suitable are monoesters of dicarboxylic 
acids such as monomethylglutarate and monomethyladipate. 

Other pharmaceutically acceptable compounds which may 
be included in the reservoir or matrix include: solvents, for 
example alcohols such as isopropanol; permeation enhancing 
agents such as those described above; and viscosity agents, 
such as cellulose derivatives, natural or synthetic gums, such 
as guar gum, and the like. 

In preferred embodiments, the transdermal dosage form 
includes a removable protective layer. Trie removable protec- 
tive layer is removed prior to application, and consists of the 
materials used for the production of the backing layer 
described above provided mat they are rendered removable, 
for example, by a silicone treatment. Other removable pro- 
tective layers, for example, are polyletra-fluoroethylene, 
treated paper, allophane, polyvinyl chloride, and the like. 
Generally, the removable protective layer is in contact with 
the adhesive layer and provides a convenient means of main- 
taining the integrity of the adhesive layer until the desired 
time of application. 

The composition of the transdermal dosage forms used in 
accordance with the invention and the type of device used are 
not considered critical to the method of the invention, pro- 
vided that the device delivers the active agent, e.g. buprenor- 
phine, for the desired time period and at the desired flux rate 
and/or the desired delivery rate of the transdermal dosage 
form. 

Certain preferred transdermal dosage forms for use in 
accordance with the present invention are described in U.S. 
Pat. No. 5,240,7 1 1 to Hille, et al.; (assigned to LTS Lohmann 
Therapie-Systeme GmbH & Co.), hereby incorporated by 
reference. Such buprenorphine transdermal delivery systems 
may be a laminated composite having an impermeable back- 
ing layer containing buprenorphine, and optionally, a perme- 
ation enhancer combined with a pressure-sensitive adhesive. 
A preferred transdermal dosage form in accordance with the 
U.S. Pat. No. 5,240,71 1 patent includes: (i) a polyester back- 
ing layer which is impermeable to buprenorphine; (ii) a poly- 
acrylate adhesive layer, (iii) a separating polyester layer, and 
(iv) a matrix containing buprenorphine, a solvent for the 
buprenorphine, a softener and a polyacrylate adhesive. The 
buprenorphine solvent may or may not be present in the final 
formulation. The transdermal delivery device described 
therein includes a backing layer which is impermeable to the 
active substance, a pressure-sensitive adhesive reservoir layer 
and optionally, a removable protective layer. Preferably, the 
reservoir layer includes about 10 to about 95% (by weight) 
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polymeric material, about 0.1 to about 40% (by weight) soft- 
ener, about 0.1 to about 30% (by weight) buprenorphine. A 
solvent for the buprenorphine base or pharmaceutically 
acceptable salt thereof may be included as about 0.1 to about 

5 30% (by weight). 

Transdermal delivery systems of buprenorphine, made by 
Lohmann Therapie-Systeme GmbH & Co., are currently sold 
in the European Union under the trademark name TRAN- 
STECH. These patches contain 20, 30, and 40 mg of 

1 0 buprenorphine, with an approximate delivery or "flux" rate of 
35, 52.5, and 70 ug/hr, respectively. There are several other 
types of transdermal formulations of buprenorphine reported 
in the literature. See, for example, U.S. Pat. No. 5,240,71 1 to 
Hille et al., U.S. Pat. No. 5,225,1 99 to Hidaka et al., U.S. Pat. 

15 No. 5,069,909 to Sharma et al., U.S. Pat. No. 4,806,341 to 
Chien et al.; U.S. Pat. No. 5,026,556 to Drust et al.; U.S. Pat. 
No. 5,613,958 to Kochinke et al.; and U.S. Pat. No. 5,968,547 
to Reder et al. 

The dosage forms of the present invention may also include 
20 one or more inactivating agents. The term "inactivating 
agent" refers to a compound that inactivates or crosslinks the 
active agent, in order to decrease the abuse potential of the 
transdermal dosage form. Non limiting examples of a inacti- 
vating agents include, but are not limited to, polymerizing 
25 agents, photinitiators, and formalin. Examples of polymeriz- 
ing agents include diisocyanates, peroxides, diimides, diols, 
triols, epoxides, cyanoacrylates, and UV activated mono- 
mers. 

Any additional suitable additives, inactivating agents, and 

30 dosage forms that are known in the art may be used in com- 
bination with the method of the invention. 

Topical preparations typically contain a suspending agent 
and optionally, an antifoarning agent Such topical prepara- 
tions may be liquid drenches, alcoholic solutions, topical 

35 cleansers, cleansing creams, skin gels, skin lotions, and 
shampoos in cream or gel formulations (including, but not 
limited to aqueous solutions and suspensions). 

The compound of the present invention also can be admin- 
istered in the form of liposome delivery systems, such as 

40 small unilamellar vesicles, large unilamellar vesicles and 
multilamellar vesicles that may be included in the transder- 
mal article or transdermal composition. Liposomes can be 
formed from a variety of phospholipids, such as cholesterol, 
stearylamine or phosphatidylcholines. 

45 The transdermal dosage form may be formulated by any 
method known in the art and may be administered as sug- 
gested. Such formulations are described in U.S. Pat. Nos. 
4,806341; 5,240,711; and 5,968,547. 

50 Administration 

The unit dosage forms of the present invention are admin- 
istered to a patient suffering from pain associated with painful 
episodes from sickle cell anemia. 

55 Pain relief can be achieved by providing either a single 
BTDS dosage for the duration of a painful episode, primarily 
in episodes of low to moderate length and intensity, or by 
rapidly escalating the dose to an effective dose. In the latter 
case, the unit dosage foiras of the present invention may be 

60 administered according to a defined dosing regimen in order 
to obtain optimal activity while minimizing any potential 
adverse effects or toxicity. 

For example, the method can involve administering to the 
patient an analgesic effective amount of buprenorphine in a 

65 regimen comprising administering to the patient a series of 
transdermal dosage forms comprising graduated and ascend- 
ing (or descending) dosages of buprenorphine. 
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Preferably, the dosage regimen comprises the steps of: In an alternative embodiment, a dosage form of BTDS, 

(a) administering to the patient a first buprenorphine-con- sucn as BTDS 10, may be administered for 7 days, and con- 
taining transdermal dosage form for a first dosing tinued thereafter every 7 days. 

period; The invention also contemplates reducing the dosage level 

(b) administering to the patient a second buprenorphine- 5 "Tf ^JT^ ' in d °f ' 
' + • . , . , . r e -j . The time periods for a reduced dose are the same as for 
containmg transdermal dosage form fora second dosmg ^i^ed or increased dosages. 

penod, W herem the second dosage form comprises the The dosage ofthe compound of the present inventionmay 

sameoragreaterdosageofbuprenorphmethanthe first ^ acconMng t0 a variety of factoI £ mch as underlyi 4 

dosage form; and 10 disease states, the individual's condition, weight, sex and age 

(c) administering to the patient a third buprenorphine-con- and the mode of administration. The dosage predefined inter- 
taining transdermal dosage form for a third dosing val or regimen utilizing the compounds of the present inven- 
period, wherein the third dosage form comprises a tion is selected in accordance with a variety of factors includ- 
greater dosage of buprenorphine than the second dosage m B type, species, age, weight, sex and medical condition of 
form. 15 the patient; the severity of the condition to be treated; the 

The dosing regimen of the present invention comprises rou . te of administration; the renal and hepatic function of the 

several discrete dosing periods. A dosing period is the time p f en, . ; and *" P?rt»cular compound thereof employed. A 

during which one of the transdermal dosage forms in the or vet^nan of ordmary skill can readily deter- 

series is administered to the patient, and the dosing regimen ,„ °™ e ^P^"be the effecttve amount ofthe drug required 

will consist of a separate dosing period for administration of 20 ^STT^ ■ " ° f t ^ ] cond, f 1 ° 11 - 

each transdermal dosage form in the series. Thus, for ??T P™*™* achievmg concentrat.ons of drug wrtlun 

example, the first transdermal dosage form in the series may ™ n ^ e J U,t Zt ? 'S?"" " le& ' 

be worn by the patient for three consecutive days, although m * n b if edon * e kmeucs ° fthe ^^vadabtlity to target 

periods of from two to seven days are contemplated. Prefer^ « ?*? ms JT a «»»*■*"»» ° f * e absorptton, distn- 

ably.althoughnotnecessarily.thepatchisplacedatthemid- 25 bu ^°- metabobsm, and excretion of a drug, 

axillary line at the fifth intercostal space. Upon removal, the ^e con^srUon or dosage form of the mvention, when 

second dosage form may then be worn bfthe patient for ^^TJ'^^l^^f^^^f 

another ^consecutive days (or from two to seven days), toaBybodypartastoermmedbyoneofordn^sfallmthe 

and thereafter, the third dosage form maybe worn by the ,„ F " ?T P ' ^ a ^ osl } t °V ,T dosa 8e form may be 

patientforanotesevendays.InapreferredembodimenUe 3 ° P ro ) ^ to *? an ».. egorchestofthepat.ent.Inmepreferred 
total treatmentperiodof the dosing regimen is six days until 

the desired dose is attained. This dose can then be maintained ba f. k to CIS" rem0VaJ of * e toansdennal unit by the 

indefinitely. If an increase in dosage is required, then the f 'T' ^^oses inay not be admuusteredto the same 

dx.sagemaybemcreasedatanappropriatemVervXe.g., every „ t^^^^*'***^™***?"* 

three to seven days istered to the same location, a one month interval will have 

. ... , , , . lapsed prior to using the same location. 

In one embodiment, the BTDS dose escalation regimen is Generally, topical preparations contain from about 0.01 to 
designed to escalate the buprenorphme dose until the patient about 10 0% by weight and preferably fiom about 3 to about 
experiences effective pain relief and the patient thereafter 80% by weight of me compoundj based u 100 o /o total 
maintained on the effective BTDS dose level. Pain intensity 40 weight of the topical preparation. Generally, transdermal dos- 
and/or pain relief is advantageously evaluated using a scoring age forms fi^boutaoi to about 100%byweight 
system suchas the Memorial Pam Assessment Card (Fishman and preferably from about 3 to about 50% by weight ofthe 
et al., Cancer 1987;60:1 151-8). For example, these param- compound, based upon 100% total weight ofthe dosage 
eters may be assessed by the patient using an 1 1 point scale The dosage forms used in the method ofthe present inven- 
anchored at 0 with 'no pam at air and at 10 with ' Worst 45 tion may be administered alone or in combination with other 
possible pam Preferably, pam intensity is assessed prior to aclWe agents . For combination treatment with more than one 
application of the BTDS 5, within 15 minutes after applica- active agent) wnere the active agents are in separate dosage 
toon of BTDS 5, and thereafter at suitable intervals during the formulations, the active agents can be administered concur- 
dose escalation period. For example, pain intensity and pain or they each can be aoinimstered at separately stag- 
relief can be assessed 3 times daily while the patient is hos- 50 ger^ times. ITie dc>sage amount may be adjusted when com- 
pitalized, and once dairy (evening) when the patient is an bined with other active agents as described above t0 achieve 
outpatient. desired effects. On the other hand, unit dosage forms ofthese 

In a specific embodiment the first dosage form comprises various active a gents may be independently optimized and 

up to 5 mg buprenorphine, the first dosing period is at least 2 combined to achieve a synergistic result wherein the pathol- 

days, the second dosage form comprises up to 10 mg 55 ogy is reduced more than it would be if either active agent 

buprenorphine, the second dosing period is at least 3 days ; the were used alone, 
third dosage form comprises up to 20 mg buprenorphine, and 

the third dosing period is 2-3 days. In an alternative embodi- Kits 
ment, subsequent dosages may be administered every 7 days. 

If the target analgesia level is attained with the second or third 60 The present invention also provides an embodiment 

dosing period, the second or third dosage form can be con- wherein the components for practicing the invention can be 

tinually administered for an indefinite period of time, chang- conveniently provided in a kit form. In its simplest embodi - 

ing patches with a frequency extending from about every 2 ment, a kit ofthe invention provides a set number of buprenor- 

days to weekly. If the target analgesia level is not attained with phine patches at set dosages, wherein the dosages are set 

the third dosing period, subsequent dosage forms can be used 65 according to the needs of the patient. Preferred kits include, 

incrementally starting with 30 mg buprenorphine and 40 mg but are not limited to, the dosage regimens selected from the 

buprenoiphine load. following table. 
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administering to the patient at least one BTDS as a mono- 42. The method of claim 41, which further comprises 

therapy treatment for the remainder of the painful epi- administering subsequent dosing periods with subsequent 

sode, while reducing the amount of the opioid adminis- BTDS 20 dosage forms for a given time period as needed by 

tered intravenously. the patient to achieve analgesia. 

25. The method of claim 24, wherein the initial part is no 5 43 .A method of treating a painful episode due to sickle cell 
more than 3 days. anemia in a patient in need of such treatment, which method 

26. The method of claim 24, wherein the at least one BTDS comprises administering to the patient BTDS 1 0 for 7 days 
is a BTDS 5. with subsequent BTDS 20 dosage forms for a given time 

27. The method of claim 24, wherein the at least one BTDS period as needed by the patient to achieve desired analgesia, 
comprises a BTDS 5 for 3 days; a BTDS 10 for 3 days; and a 10 Wfl erein at least one BTDS dosage form is administered in 
BTDS 20 for 7 days. combination with a mu agoinst opioid or a mixed agonistlan- 

28. The method of claim 24, wherein the opioid is a mem- tagonist opioid. 

ber of the group consisting of buprenorphine, morphine, 44. The method of any one of claims 31, 41 or 43, wherein 

hydromorphone, oxycodon, tramadol, oxymorphone, dihy- the mu agoinst opioid or mixed agonist/antagonist opioid is 

drocodein, and hydrocodon. 15 selected from the group consisting of: morphine, hydromor- 

29. A method of treating a painful episode due to sickle cell phone, oxycodone, tramadol, oxymorphone, dihydroco- 
disease in a patient in need of such treatment, which method deine, and hydrocodone. 

comprises adrninistering to the patient a buprenorphine trans- 45. A method of treating a painful episode due to sickle cell 

dermal system (BTDS) in combination with a mu agoinst disease in a patient in need of such treatment, which method 

opioid or a mixed agonistlantagonist opioid. 20 comprises administering to the patient a buprenorphine trans- 

30. The method of claim 29, which comprises administer- dermal system (BTDS) in combination with a non-steroidal 
ing BTDS 5 within two days after the onset of the painful anti-inflammatory drug (NSAID) or acetominophen. 
episode. 46. The method of claim 45, which comprises administer- 

31. The method of claim 29, which further comprises: ing BTDS 5 within two days after the onset of the painful 
administering to the pati ent a first buprenorphine-contain- episode. 

ing transdermal dosage form for a first dosing period; 47. The method of claim 45, which further comprises: 

administering to the patient a second bupreoorphine-con- administering to the patient a first buprenorphine-contain- 

taining transdermal dosage form for a second dosing m 8 transdermal dosage form for a first dosing period; 

period, wherein the second dosage form comprises the 30 administering to the patient a second buprenorphine-con- 

same dosage of buprenorphine as, or a greater dosage of taming transdermal dosage form for a second dosing 

buprenorphine than, the first dosage form; and period, wherein the second dosage form comprises the 

administering to the pati ent a third buprenorphine-contain- same dosage of buprenorphine as, or a greater dosage of 

ing transdermal dosage form for a third dosing period, buprenorphine than, the first dosage form; and 

wherein the third dosage form comprises a greater dos- administering to the patient a third buprenorphine-contain - 

age of buprenorphine than the second dosage form. ing transdermal dosage form for a third dosing period, 

32. The method of claim 31, which further comprises wherein the third dosage form comprises a greater co- 
administering subsequent dosing periods with subsequent age of buprenorphine than the second dosage form, 
buprenorphine dosage forms for a given time period as 40 48. The method of claim 45, which further comprises 
neededl >y the .patient to ^ achieve analgesia. administering subsequent dosing periods with subsequent 

33. ThemetlK>dofclaim31,wheremmefirstdosmgpenod buprenorphine dosage forms for a given time period as 
is at least 2 days. neede( j by Ae patient to achieve anaJgesia 

nJL^lT^f daim 31> Where|n SCCOnd d ° Sing 49.1nemethodofclaim45, wherein the fin,t dosing period 

period is at least 2 days. 45 is at least 2 days. 

35. The method of claim 31, wherein the third dosing cn n, a ™ a tu^ u , . . . 
period is at least 5 days. V* e method of claim 45, wherein the second dosing 

« tu j f . • « l • l , , r. penod is at least 2 days. 

36. The method of claim 31, wherein the first dosage form -n,- a % , < A - *_ . , .„ , . 
comprises 5 mg of buprenorphine. -a- ™ e1hod . of cIaun 45 ' wherem ^ dosing 

37. The method of claim 31, wherein the second dosage 50 ^d is at least 5 days. 

form comprises 10 mg of buprenorphine. 52 * method of claim 45, wherein the first dosage form 

38. The method of claim 31, wherein the third dosage form com P nses 5 m 8 of buprenorphine. 

comprises 20 mg of buprenorphine. 53 • ^ method of claim 45, wherein the second dosage 

39. ThememodofcUim31,whereinmethirddosageform form comprises 10 mg of buprenorphine. 

comprises 30 mg of buprenorphine. 55 54. The method of claim 45, wherein the third dosage form 

40. The method of claim 31, wherein the third dosage form comprises 20 mg of buprenorphine. 

comprises 40 mg of buprenorphine. 55 . The method of claim 45, wherein the third dosage form 

41 . A method of treating a painful episode due to sickle cell comprises 30 mg of buprenorphine. 

anemia in a patient in need of such treatment, which method 56. The method of claim 45, wherein the third dosage form 
comprises: so comprises 40 mg of buprenorphine. 

administering to the patient BTDS 5 for 3 days; 57. A method of treating a painful episode due to sickle cell 

administering to the patient BTDS 1 0 for 3 days; and anemia in a patient in need of such treatment, which method 

administering to the patient BTDS 20 for 7 days; comprises: 

wherein at least one BTDS is administered in combination 65 administering to the patient BTDS 5 for 3 days; 

with a mu agoinst opioid or a mixed agonist/antagonist administering to the patient BTDS 1 0 for 3 days; and 

0 P io i d ' administering to the patient BTDS 20 for 7 days; 
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wherein at least one BTDS is administered in combination 
with a non-steroidal ant i -inflammatory drug (NSALD) 
or acetominophen. 

58. The method of claim 57, which further comprises 5 
administering subsequent dosing periods with subsequent 
BTDS 20 dosage forms for a given time period as needed by 
the patient to achieve analgesia. 

59. A method of treating a painful episode due to sickle cell 
anemia in a patient in need of such treatment, which method 
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comprises administering to the patient BTDS 10 for 7 days 
with subsequent BTDS 20 dosage forms for a given time 
period as needed by the patient to achieve desired analgesia, 
wherein at least one BTDS dosage form is administered in 
combination with a non-steroidal anti-inflammatory drug 
(NSALD) or acetominophen. 

60. The method of any one of claims 31, 41 or 43, wherein 
the NSALD is ibuprofen or aspirin. 



